The lifting property of continua for classes of mappings is defined. It is shown that the property is preserved under the inverse limit operation. The results, when applied to the class of confluent mappings, exhibit conditions under which the induced mapping between hyperspaces is confluent. This generalizes previous results in this topic.
for the class M under which this property is preserved by the inverse limit operation. These conditions are satisfied in a particular case when the hyperspaces C(Y n ) have the arc approximation property. Further, applying the obtained results to the class M of confluent mappings we get some more general theorems on the confluent-lifting property. Finally, corollaries are obtained for inverse limits of some dendroids (with confluent bonding mappings).
Preliminaries.
All considered spaces are assumed to be metric. A continuum means a compact connected metric space. A mapping means a continuous function. Given a continuum X with a metric d, we let 2 X to denote the hyperspace of all nonempty closed subsets of X equipped with the Hausdorff metric, and we denote by C(X) the hyperspace of all subcontinua of X, i.e., of all connected elements of 2 X . The reader is referred to [13] and [15] for needed information on hyperspaces.
We use terminology of [8] for inverse sequences (the set N of all positive integers is the index set) of spaces and of mappings. Given an inverse sequence (X, φ) = {X n ,φ m n : m, n ∈ N} with factor spaces X n and bonding mappings φ m n : X m → X n for every n ≤ m (if n = m, then φ n n is assumed to be the identity), we denote by X ∞ = lim ← {X n ,φ m n } its inverse limit, and by φ n : X ∞ → X n the projections. By a mapping Γ from the inverse sequence (X, φ) to the inverse sequence (Y , ψ) we mean a sequence of mappings γ n :
A class M of mappings between spaces is said to have the composition property provided that for every two mappings f : X → Y and g : Y → Z belonging to M their composition g • f belongs to M (see [14, Chapter 5 , Part A, page 29]). A class M of mappings between spaces is said to be neat provided that it contains all homeomorphisms, and it has the composition property.
A class M of mappings between spaces is said to have:
• the inverse limit property provided that for every two inverse sequences (X, φ) and (Y , ψ) if the mappings γ n : X n → Y n are in M for all n ∈ N, then the inverse limit mapping γ ∞ is in M; • the inverse limit projection property provided that for each inverse sequence (X, φ) if the bonding mappings φ m n are in M for all n, m ∈ N with n ≤ m, then all the projections φ n are in M, too. The following result is known (see [3, Proposition 2.6] and compare [5, Theorem 3.3]). Theorem 2.1. For a neat class M of mappings between compact spaces the inverse limit property implies the inverse limit projection property.
Lifting property.
Let a class M of mappings between continua be neat. We say that a continuum Y has the M-lifting property provided that for each continuum X and each surjective mapping f :
The following known result (see [ page 171]) is needed to prove the main theorem of the paper. To simplify notation we omit the subscript ∞ in the symbol of the inverse limit space.
: n ∈ N} be the inverse limit of an inverse sequence of continua Y n . Then the mapping
Theorem 3.2. Let a neat class M of mappings between continua have the inverse limit property. Let Y = lim ← {Y n ,ψ n+1 n : n ∈ N} be the inverse limit of an inverse sequence of continua Y n with bonding mappings ψ n+1 n : Y n+1 → Y n belonging to M. If ( * ) the continua Y n have the M-lifting property for each n ∈ N, then the continuum Y has the M-lifting property.
Proof. The idea of this proof is taken from [12, proof of Theorem 2.7, page 775]. Let h : C ∞ (Y ) → C(Y ) be the homeomorphism defined in Proposition 3.1 and, for each n ∈ N, let ψ n : Y → Y n be the projection. Since the bonding mappings ψ n+1 n are assumed to be in the class M which has the inverse limit property, and thus, by Theorem 2.1, the inverse limit projection property, the projections ψ n are in M for each n ∈ N. Further, let a surjective mapping f : X → Y from a continuum X onto Y be in the class M. Since M has the composition property, the composition ψ n •f : X → Y n is in M. By ( * ) we infer that the induced mappings C(ψ n ) and C(ψ n • f ) are in M. On the other hand, since
Then, since M has the inverse limit property, the limit mapping g is in the class M, so is the composition h • g, the mapping h being a homeomorphism. It follows from the definition of g that h • g = C(f ). Thus C(f ) is in the class M as needed, and the proof is complete. [14] the reader can find various properties of this and related classes of mappings.
Applying the above introduced concept of the M-lifting property to the class M of confluent mappings we see that all locally connected continua have the confluentlifting property by the above quoted results of Hosokawa (see [ : n ∈ N} be the inverse limit of an inverse sequence of continua Y n with confluent bonding mappings ψ n+1 n : Y n+1 → Y n . If ( * * ) the continua Y n have the confluent-lifting property for each n ∈ N, then the continuum Y has the confluent-lifting property.
Arc approximation property.
A continuum X is said to be arcwise connected if every two points of X can be joined by an arc in X. A continuum X is said to have the arc approximation property provided that for each subcontinuum K of X and for each point p ∈ K there is a sequence of arcwise connected continua {K n : n ∈ N} in X such that p ∈ K n and K = Lim K n . The reader is referred to [7] for more information on this concept.
The following result is known, see [7, Theorem 4.4, page 133]. : n ∈ N} be the inverse limit of an inverse sequence of continua Y n such that the hyperspaces C(Y n ) have the arc approximation property, and that the bonding mappings ψ n+1
If we assume that the continua Y n being the factor spaces of the considered inverse sequence are locally connected, then their hyperspaces C(Y n ) are locally connected, too (see [15, (1.92 ), page 134]), whence it follows that they have the arc approximation property (see [ : n ∈ N} be the inverse limit of an inverse sequence of locally connected continua Y n such that the bonding mappings ψ n+1 n : Y n+1 → Y n are confluent. If a surjective mapping f :
Recall that a Knaster's type continuum (a solenoid) means the inverse limit of arcs (of simple closed curves, respectively) with open (equivalently: with confluent, see [2, Corollaries 6.1 and 6.2, pages 228 and 229]) bonding mappings. As an application of Corollary 4.3 one gets the following result. In the light of Theorem 4.2 it is interesting to know for what continua Y their hyperspaces C(Y ) have the arc approximation property. As we already know all locally connected continua are such (see [9, Lemma 2.4 , page 3] and [7, Corollary 3.7, page 115]). [7, Chapter 3] contains several results in this direction: some conditions (for arbitrary continua) are presented there which imply the property. These general results concern structure of continua Y . The reader can find their formulation and proofs in [7] . The corollaries obtained for acyclic curves are of a special interest. Some of them are reminded here. Recall that a dendroid means an arcwise connected and hereditarily unicoherent continuum. If locally connected, it is called a dendrite. A fan means a dendroid having exactly one ramification point. (1) locally connected continua;
(2) dendroids whose set of ramification points is contained in a dendrite; in particular, dendroids having finitely many ramification points; (3) fans; (4) smooth dendroids; (5) continua Y having the property of Kelley whose product with the Hilbert cube has the arc approximation property.
However, neither any structural characterization of all such continua Y is known, nor interrelations between the arc approximation property of the continua and their hyperspaces are established (see [7, 
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